Juvenile ossifying fibroma is an expansive intraosseous lesion of the bones. In most patients, the tumors are located in the facial bones. The main characteristics of juvenile ossifying fibroma are the early age of onset, localization of the tumor, radiological pattern and a tendency for recurrence. This article describes a case of expanded juvenile ossifying fibroma in the right maxilla in a 12-year old boy. The lesion was removed totally by surgery under general anesthesia. The patient showed no radiological signals of recurrence approximately two years after surgery.
Ⅰ. Introduction
Juvenile ossifying fibroma (JOF) is an expansive intraosseous lesion of the bones, comprising fibrous cell tissue that contains spheroid calcifications and randomly oriented mineralized structures. It is presented by patients under 15 years old. They are non-odontogenic lesions that imitate odontogenic lesions 1 . The differential diagnosis is fibro-osseous lesions of the jaw, such as cemento-ossifying fibroma, osteoid osteoma or bone dysplasia 2 . Clinically, it is a large asymptomatic tumor of aggressive appearance due to the bone destruction it produces. The lesion is not encapsulated, although it is well demarcated from the surrounding bone. The essential characteristics of this clinical entity are as follows: the early age of onset, the bone pattern, the high tendency to recurrence and the aggressive local behavior 2 . The treatment consists of surgical excision. A minimum 5-year follow-up of these patients is essential.
In this article we describe a case of expanded juvenile ossifying fibroma in right maxilla in a 12-year old boy.
Ⅱ. Case report
A 12-year old boy with no general history of interest was referred to the Department of Oral and Maxillofacial Surgery of the School of Dentistry of Pontifl ′ cia Universidade Cato ′ lica de Minas Gerais (PUC-MG) for a unilateral tumor localized in the right maxillary region with an evolution of five months.
The clinical examination revealed a unilateral swelling of the right middle-face ( Fig. 1 ), which produced a facial asymmetry. (Fig. 2 ) It was painful to palpation, but with no pain in mastication. An intraoral exam revealed an expanded right palate. (Fig. 3 ) He had a partial right nasal obstruction and some blurring vision of the right eye.
Initially, a panoramic X-ray was taken, which showed a multi-locular lesion in the right maxilla, and the extensive dislocation of second and third right upper molars. (Fig. 4) A benign fibro-osseous lesion was the initial impression. A biopsy was made to confirm the suspicion.
Histological sections showed a cellular, fibroblastic stroma containing spindle-shaped cells and numerous osseous spicules. (Fig. 5A) A few giant cells were presented adjacent to the bony spicules. The bony trabeculae were lined by lightly eosinophilic material, suggestive of osteoid, which was in turn rimmed by osteoblasts. (Fig. 5B) The final diagnosis was juvenile ossifying fibroma.
A computed tomography (CT) scan without contrast material with axial and coronal sections and tridimensional reconstruction was carried out to show the true extent of the lesion. The axial section (Fig. 6) showed a large, well circumscribed mass involving the maxillary sinus, with expansion to the nasal cavity and the infratemporal fossa, without destruction of the bony margins. The coronal section (Fig. 7) showed expansion to the right nasal cavity, the ethmoid sinuses, the infra-zygomatic crest and orbital floor, also without destruction of the bony margins. The three-dimensional reconstruction showed the right expanded maxillary area (Figs. 8, 9) , and the extensive dislocation of second and third right upper molars. (Fig. 10 ) 
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Under general anesthesia a Weber-Fergusson incision was made to expose the whole aspect of the lesion. (Fig. 11) The surgical plan was try to remove the complete lesion without extensive free margins followed by curettage with spherical drill. The periosteum was elevated and the thinned anterior maxillary wall was exposed. The large size and unyielding nature of the mass made removal in one piece impossible. Therefore the gritty tumor was removed piecemeal. (Fig. 12 ) All teeth from right upper canine to right upper third molar were removed together with the lesion. After complete removal of the mass, the cavity borders were carefully osteotomized with a large spherical drill (including the anterior aspect of the pterygoid plates and the zygoma body), to minimize the recurrence chance. The pterygoid plates were preserved, in order to avoid a direct communication with the cranial base and injury to important structures at the superior part of the pterygopalatine fossa, as the maxillary nerve and artery. The nasal content of the right nasal cavity was enucleated and then the remaining content was electrocauterized. The vomer bone was left in place. Two titanium miniplates was placed to avoid complete collapse of the right cheek. (Fig. 13 ) There were no surgical complications. The patient was doing well, with good vision, no systemic or ocular problems and no radiological signals of recurrence approximately two years after the surgery. (Fig. 14) A removable prosthesis was made for oral rehabilitation, and he still going to periodical physiotherapy sessions.
Ⅲ. Discussion
The main characteristics of juvenile ossifying fibroma are the early age of onset, the localization of the tumor, the radiological pattern and a tendency to recurrence 3 . JOF usually grows relatively slowly 4 . There is a tendency to aggressive growth with cortical disruption and involvement of many adjacent anatomical structures 5 . Clinically, the symptoms are variable and include facial swelling, enlarging hard mass, sinusitis, nasal obstruction, teeth displacement, eye proptosis and pain 1, 6 . The present patient was 12 years-old and the lesion had an evolution history of five months. The patient also demonstrated unilateral hard swelling of the right middle-face, which produced a facial asymmetry. There was partial right nasal obstruction. An aggressive growth was present, and the ipsilateral nasal cavity and ethmoid sinuses was involved. The CT showed expansion of the lesion to the nasal cavity, the infratemporal fossa, the ethmoid sinuses, the infra-zygomatic crest and orbital floor. These clinical signs and symptoms and the patient history, together with the histopathologic results were important to the definitive and final diagnosis in our case.
The tumor largely develops in children, 79% of whom are under 15 years old 7, 8 . The tumor usually does not occur or recur during puberty 9 . In most patients (85%), the tumors are located in the facial bones, but they also involve the calvaria (12%) and extra-cranial sites (4%) 3 . Among facial lesions, 90% arise from paranasal sinuses and the remaining 10% arise from the mandible 3 . The ethmoid sinuses are most commonly involved, followed by the frontal sinuses, the maxillary sinuses, and the sphenoid sinus. The tumor erodes bone partitions and encroaches on adjacent orbital, nasal, and cranial compart- ments, distorting the face, displacing orbital contents, and blocking normal sinus drainage to form mucoceles 10 . Authors differ in their reports of the localization of the lesion, as the maxilla as the most frequent site 11 , while some reported a mandibular predominance 9, 12 . Johnson et al. 3 found a higher incidence in females, and Bertrand et al. 13 found that males and females are equally affected.
Typically, the tumor involves the maxilla, paranasal sinuses, orbital, and fronto-ethmoidal bones; however, single cases of mandibular lesions have also been reported 7, 11 . In the mandible, JOF is considered a neoplasm that develops from undifferentiated cells of the periodontal ligament, most often in the mandibular premolar-molar region. Lawton et al. 6 described cases with cranial fossa involvement.
JOF consists of a cell-rich fibrous tissue containing bands of cellular osteoid without osteoblastic rimming together with trabeculae of more typical woven bone. Small foci of giant cells may be present, and in some parts, there may be abundant osteoclasts related to the woven bone. The nature of the hard tissue varies from scattered ossicles to irregular trabeculae of woven immature bone, although lamellar bone may also be present 11 . The peripheral osteoid rims surrounding the mineral components are an important feature in JOF 8, 11 . The highly cellular nature of the fibrous matrix and woven bone reflects the more aggressive behavior of the tumor 14 . When compared with the adult form of ossifying fibroma, the juvenile form is more vascular with a richer cellular stroma 13, 15 . The distinction between other fibro-osseous lesions (ie, cementifying fibroma and fibrous dysplasia) is mainly based on the nature of the calcified product of the tumor. The differential diagnosis is fibro-osseous lesions of the jaw, such as cemento-ossifying fibroma, osteoid osteoma or bone dysplasia 2 . In general, JOF has a more aggressive growth compared with ossifying fibroma, which chiefly appears in the third and fourth decades of life 4 . Most cases of JOF are asymptomatic, as is reflected in the present case, and the first clinical manifestation is a swelling of the maxillary cortical layer, which produces a marked extra-oral facial asymmetry.
Radiographically, the demarcation of the tumor from the surrounding bone is well-defined by a radio-opaque border, and this characteristic is important in the differential diagnosis between JOF and fibrous dysplasia. The radiolucency of the lesion varies, depending on the maturation stage and amount of calcification 16 . In contrast to juvenile ossifying fibroma, fibrous dysplasia has a typical ground-glass appearance, expands the bone throughout its length and has poorly defined borders as it blends with the surrounding normal bone 5 .
On CT scan the main differential diagnosis includes the conventional adult form of ossifying fibroma, fibrous dysplasia and cemento-osseous dysplasia 5 . Areas of low CT density may be noted, due to cystic changes4. Magnetic resonance imaging is important in assessing the extent of the lesion 4, 13 but is poor in clearly defining its bony component 17 . On T1-weighted images the tumor is iso-intense to muscles and on T2-weighted images hypo-or iso-intense to muscles 4, 15 . There is a tendency to recurrence, ranging from the 30% to 58% 3 . Local recurrence is likely if the tumor is not completely removed, although it can also be caused by dysplastic processes in the bone metabolism 9 . Nevertheless, it is important to perform a clinical and radiological follow-up for as many years as possible, because of the possibility of recurrence in this type of neo-formation.
Some authors removed the tumor by careful excision followed by curettage 9 , though a more extensive therapy is usually recommended for JOF, at the earliest possible stage 6, 16 . Because they are well-differentiated lesions, they are not radiosensitive and radiotherapy is contraindicated because it can cause malignant change. The correct treatment is an en bloc resection with free surgical margins 18 , but we try to avoid a very aggressive resection in order to preserve surrounding important structures, as the vomer bone in the nasal cavity. The pterygoid plates were also not removed, in order to avoid a direct communication with the cranial base and injury to important structures at the superior part of the pterygopalatine fossa, as the maxillary nerve and artery.
Its aggressive local behavior and high recurrence rate mean that it is important to make an early diagnosis, apply the appropriate treatment and, especially, follow the patient up over the long term.
